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METHOD RESOLUTION REQUEST 

METHOD NO: Chloropicrin in Air by Dept of Toxicology, University of California, 
Davis, Contract # A5-169-43 

VERSION DATE: 10128187 

SECTION NO: Instrumentation 

PROBLEM: Method uses an electrolytic conductivity detector and a packed column. We 
do not have this detector and packed columns are obsolete. 

SUGGESTED RESOLUTION: An electron capture detector will be used, which is more 
sensitive than the electrolytic conductivity detector for this compound. A DB-5 capillary 
column will replace the packed column. The DB-5 column is to be 30 meters long, 0.25 
mm id., and with a 1 .O um film thickness. The column operating conditions are: He flow 
rate = 1 cc/n&, nitrogen make-up = 32 c&in, injector temperature = 225 “C, detector 
temperature = 350 “C (detector range set at maximum sensitivity), and the oven 
temperature program is: 40°C for lmin, lO”C/min to 250°C with no hold time. 
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EHLB Analyst 
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APPROVED RESOLUTION: 
DPR Representative Date 
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Air sampling for chloropicrin was conducted during August and September, 

1986, ac three ambient locations in Monterey CDunty (Figure 1). A background 

site was established in the city of Monterey. Samples vere also collected at 

an Qpplication site located at Fennel1 Farms on River Road south of Selinas 

prior to, during and four days after the application of chlaropicrin to 

strawberry fields. 

The samples were collected in XAD-4 samplers and analyzed by a gas 

chsomatographic merhod. Table 1 has the summary of results. The highest 

concentraticns,~;of chloropicrin (23.8 parts per billion) were found at the 

Fennel1 Farms application site; the average of all samples et this site was 

1.2 ppb. There were several sampies that gave positive responses at or above 

the minimum detection limit (MDL) of 13 ppt at the ambient sites. 



NOV 23 ‘99 07:CSPf-l DEPT.OF HEQLTH SERV. P.Sl7 
;. . . 

__ _ _.... -.-...~ --. -. .____ _ 
. 

Figure 1. Hap of Sampling Locations in Monterey County. 
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Table 1. slansry of Air Dncentrations of Chlotopicrim in Parts Per MlUou 
Volune 

second Average Total # 
Meximuum Highest All Samples of Samples # Above 
Pcsitivea Positivee above MIJL. analyzed MDLb 

ATOWlS 681 279 l!O 48 26 

Elkhorn 57.2 22.5 39.9 46 -4 

Flea Market 191 99.7 75.8 48 10 

M. P. Hospital <MDL <MDL <MDL 42 0 

Fennel1 Fans ' 

Site A 730 110 

Site B 9&o 6100 

Site C 23800 3430 

'Average of tvo replicates 

bMDL = minimum detection limit (13 ppf) 

170 22 12 

1400 38 36 

1970 36 32 
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Introduction 

Chloropicrin is extensively used in agriculture (1.614,000 lbs. for 1985 

in California alone, [l]) aa a fumigant co control nematodes, veeds, and fungi 

in soil and insect pests in harvested grains and nuts. Given its relative 

volatiliry, chloropicrin will readily difftise somewhat if not rigorously 

contained. When used as a soil fumigant, where the material is injected into 

the soil and immediately covered with a plastic carp, some escape co air may 

be expected; subsequent tarp removal may result in further releases to the 

atmosphere. Toe rime-weighted average (8 hr/day, 40 hr/wk) threshold limit 

value for chloropicrin in air Is 0.1 ppm [2]. 

In this study low volume (1.0 L/min) ambient air samples vera collected 

in Monterey County for chloropicrin analysis’ at three sites plus a background 

site. Also, an application site was monitored prior to, during, and four days 

following completion of the application. Ambient air samples were taken over 

a four’week period from August 26 to September 18, 1986. 

Sampling for methyl bromide was also conducted at each site and is rhe 

subject of a separate report. 

4 
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Experimental 

Site Selection and fatding 

Ambient Sites 

Three sites were selected in Honcerey County. Roof tops of the 

elementary schools in Aromas and Elkhorn were rttilized. Ihe roof top of the 

Old Corral Flea Market located on Highvay 156 approximately tvo miles vest of 

highway 101 was the third site. A background site was located at the Monterey 

Peninsula Hospital in Monterey. 

Three replicawe were collected ar the Flea Marker site; two replicate 

samples were taken at the other sites. Replicare samples were taken two 

meters apart and 1.67 meters above the roof top. One sampler was marked “A” 

and designated as rhe primary sample (as per ARB protocol) vhile the “B” 

sampler wae the replicate. l’he samplers were connected to high volume 

sampling pumps via 3/8 inch Tygon tubing and a “T” open co rhe air. The “T 

wes needed tom step down to the desired flow rate for chloropicrin. The flow 

rates were regulated by pinch clamps on the open end of the “T”. Plow rare6 

were measured by attaChFng flov meters to the top (open) end of each sampler 

at rhe beginning and rhe end of the sampling period. Each site met the ARE 

siting criteria and passed rhe ARB site audit performed on September 3, 

1986. Trapping srudies, completed prior co any sampling, showed that the 

maximum sampling period without bteakchrough was 4 hrs vith a flow race of 

1.0 LPM. A listing of sources of equipment’ and supplies used .for field 

sampling is in Table 2. 

5 
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lhhle 2. List of Equipment for Held Work 

1. Wind Profile Register system, Model 104-LED-LM-DC GWT-1791, Tbamvaite and 
Associates, Elmer, NJ 

2. 

3. 

4. 

5. 

6. 

Microdatalogger, Model CR-21X, Campbell Scientific, Logan, UT 

Temperature probe, Model 107, Campbell Scientific, Logan, UT 

High Voluna air samplers, Model U-l/AT, EGI, Inc., Waltham, HA 

High volune air sampler, Bendix Co., Baltimore, MD 

Resi-Grade Methanol; Acetone, Ethyl Acetate, Nethplene Chloride,-.Baker 
Chemical Co. 

7. Rotameter, Model VFA 21, !&yer Instrumenrs, Inc., Michigan City, IN. . 

a. Battery powered lov volume pumps. 

9. XAP4 Resin, Rohm and Haas, 

P.9117 - 
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Chloropicriu samples conslsred of a 7.5 cm X 1.8 cm tube connected to a 

sincered glass funnel via a rubber gasket. Each tube contained 10 ml of XAB-4 

resin (Figure 2). The top cube was the primary trap vhile the bottom cube was 

the back-up. The tubes were connected to the pump by 3/8 inch Tygon tubing. 

The entire “sample” was wrapped in aluminum foil to prevent sunlight from 

striking the tubes and thus heating them or causing photodegradation. After 

sampling vas completed the tubes vere frozen (-2O’C) until analyzed. 

Application site 

Samplers vere located upvind and dovnvind of a field prior to application 

of methyl bromide and chloropicrin (Figure 3). Three sampling sites were 6et 

out during and folloving application. Site A was located ca. 275 m on the 

northvest side near a migrant trailer housing. Sites B and C were located on 

the southeast side 67,m and 175 m, respectively, from the edge of the field. 

Battery-powered personnel air samplers vere used exclusively at site A (the 

expected upvind site). Sites B and C were powered by gasoline generators. 

The prevailing wind was from the northwest. 

‘fbe vind patterns changed during the day with the vind coming from the 

southeast during the early to midmorning, then changing direction and becoming 

very strong out of the northvest during the late afternoon. Thus, site A vas 

the downwind site in the early morning and the upuind site during the late 

morning and afternoon. 

Application vas started at 6:30 a.m. on September 11 but only one third 

of the field vas fumigated due to high wind conditions. The application was 

completed on September 12. The field vas carped until the morning of 

September 15 vhen the carp from one-third of the field va6 removed. The rest 

of the tarp vas removed over the next tvo days. 
7 
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Figure 2. XAD-4 resin trap. 
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Sampling was done on this field the day before the application began and 

for two &hour periods during the first day of application and for three 3- 

hour periods during the second day of application. ‘ho k-hour samples were 

collected while the field was tarped and’for four 4-hour periods on the ISth, 

the flrsc day that one third of the tarps were removed. 

Sample lMi.ng 

Samples were coded in the folloving manner: The first number refers to 

the month of the year and rhe next one or two, depending on the date, refers 

to the day of the monrh. The letter refers to the site where the sample was 

taken: A, Aromas Elementary School: E, Elkhorn Elementary School; M, Old 

Corral Plea Market: M, Monterey Peninsula Hospital. The next number is the 

period (either 1 or 2) and the letter following indicates whether the sample 

is from the “A” or ,“B” sampler. Therefore, 827M2A indicates that the sample 

was taken on August 27 at Monterey Peninsula Hospital and that it was the 

second sampling period on that day from the “A- sampling site. 

The appllcacion site had the same coding system with the exception that 

the letter following the sampling period designated the site (A, B or 0 then 

the sample (A or 5). 

- 
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Quality ~ntrol 

To test trapping efficiency, sampling tubes were filled with 10 ml each 

of XAD-4 and glass wool was placed above the resin. The glass vool in each 

cube was spiked in duplicate with LOO and 250 ng each of chloropicrin. Each 

sampler had a 10 ml backup sampler. The eampling train was connected via a - 

manifold to a modified AC-powered high-volume air 55mpler which pulled air at 

1.0 LPM through the resin cubes for 4 hrs. &mmercial sampling tubes filled 

vith 2 ml of XAD-2 resin ware also spiked. The results are in Table 3. 

Laboratory spiking and recoveries for chloropicrin are listed in Table 4. 

Table 5 has the resulrs of the freezer stability study in which spiked samples 

were stored’at -20°C for 42 days before analysis. This simulated the longest 

holding tiae of field samples. 

- 
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P. 1547 

Resin Resin Amol+nt Amol+nt Flat? Flat? Sampling Sampling Recovered Recovered 
Spiked Spiked Rate Rate Period Period CA) CA) 

hd hd (L/mm) (L/mm) (hours) (hours) A A B B avg avg 

UD-2A (2 !d) 100 1.0 4 0 0 0 

XAD-4 (10 IIll) 250 1.0 4 83 98 91 

x0-4 (IO ml). 100 1.0 4 85 81 83 

A: Pre-packed commercial sample tube 

Table 4. ~pi!xihg and Recovery 

Level Replicate Average % Standard 
(ng) 1 2 3 Recovery Deviation 

1000 933 875 912 904 90.4 29 

700 680 ‘- 97.1 

500 495 -- - -- 99.0 

300 262 87.3 

100 114 75 92 94 93.8 19 

Table 5. Reezer StudyA 

Spike Level 
(ng) 

500 

200 

1 

492 

186 

- 

Replicate Average % Standard 
2 3 Recovery Recovery Deviation 

512 492 498 99.2 11. 

179 179 181 90.7 4.0 

A: Scored‘ac -2O'C for 42 days 

12 
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LAB ANALYSIS 

Inst-ntatioa 

Chloropicria was analyzed \tia Vista 402 Chrrolled Varian 6000 Gas 

chromatograph equipped with 13' x 2 mm ID glass column packed vich 5% UCCN-50- 

HP2000 liquid phase on Gas Chrom Q 60/80 mesh operated at 60°C and a carrier 

gaa of ‘helium at 20 ml/minute. The chloropicrin uas detected using-a Hall 

Electrolytic Conductivity Datector (Model 7CCA) in the chlorine reducciva 

mode. 

Inlet temperacure: 

Reactor base: 

Reactor: 

Reaction gas: 

solvent : 

225’C 

250°C 

91O’C 

H2 50 ml/minute 

2-propanol at 0.5 ml/minute 

Sample Preparation 

Samples were removed from freezer November 11, 1986. Nanograde hexane (10 

ml) YSS added using a 10 ml Volumetric pipette to each 20 ml~scintillation 

vial conraining the spiked XAD-4 resin. The vials were recapped tightly and 

vibrated on the Deluxe Mixer, Cat. No. 58220 (Scientific ProdJcts) for one 

minute. An appropriate variable volume injection, using a 10 tiL Hamilton 

syringe was utilized. Peak heights (mm) from chromatograms were compared to 

standard ourve peak heights vs. picograms of chloropicrin and COCSl 
chloropicrin In each sample was calculated from the following equation8 

Picogram from Std Grcve 
f UL injected 

x 10 ml Hexane = total nanograms 

13 
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The first cube was used to determine the amount of chloropicrin in air. 

The second tube vas a back-up to determine vhether breakthrough occurred. If 

at least 25% of the total trapped material appeared in the back-up tube, then 

the concentration in air vould be reported as a “greater than” number. 

Essentially ill of the chloropicrin vas trapped in the first tube. ‘Ihe 

good recovery vas parrly due to a relatively lov field air temperature (-16-C) 

ccm?ared to the spiked recovery studies (21-3O’C). 

Field Samples 

Table 5 summarizes the field samples collected. Table 7 contains the air 

flow, period nanograms, micrograms per cubic meter and parts per trillion of 

chloropicrin found at the ambient sites. Thirty acres of strawberries, 

located approximately 0.25 mile upwind from the Aromas sampling site, rjere 

tarped during the flrsr veek of sampling. Table 9 contains the average values 

of chlotopLctin at the ambient sites while Table 8 contafns the comparison of 

the replicators. 

The concentrations of chloropicrin vere highest at the application site 

(Table 12). Air flovs were measured at the beginning and the end of esch 

period. The flow vere adjusted to 100 ml/min at the beginning of each 

period. The highest average concentration (23.8 ppb) occurred at site c 

during the second day of application. The concentration at site B reached 

9.11 ppb vhile site A, the site northwest of the treated area, yielded a 

concentration of 0.114 ppb on the second day of application. Within 15 days 

after applicacioa air concentrations of chlaropicrin were greatly reduced. 
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